AD 


Award  Number:  DAMD17-98-1-8353 


TITLE:  Modulation  of  Growth  and  Differentiation  in  Breast  Cancer  by 
Soy  Isoflavones 


PRINCIPAL  INVESTIGATOR:  Omer  Kucuk,  M.D. 


CONTRACTING  ORGANIZATION:  Wayne  State  University 

Detroit,  Michigan  48202 


REPORT  DATE:  November  1999 


TYPE  OF  REPORT:  Annual 

PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  public  release 

distribution  unlimited 

The  views,  opinions  and/or  findings  contained  in  this  report  are  those 
of  the  author (s)  and  should  not  be  construed  as  an  official  Department 
of  the  Army  position,  policy  or  decision  unless  so  designated  by  other 
documentation . 


20010216  059 


1 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  074-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington, 
VA  22202-4302,  and  to  the  Office  of  Management  and  Budget,  Paperwork  Reduction  Project  (0704-0188),  Washington,  DC  20503  - 


2.  REPORT  DATE 

November  1999 


1.  AGENCY  USE  ONLY  (Leave 
blank) 


4.  TITLE  AND  SUBTITLE 

Modulation  of  Growth  and  Differentiation  in  Breast  Cancer  by  Soy 
Isoflavones 


3.  REPORT  TYPE  AND  DATES  COVERED 

Annual  CO  1  Oct  98  -  01  Oct  99 


5.  FUNDING  NUMBERS 

DAMD17-98-1-8353 


6.  AUTHOR(S) 

Omer  Kucuk,  M.D. 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Wayne  State  University 
Detroit,  Michigan  48202 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


e-mail: 

kucuko@kannanos.org 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


10.  SPONSORING  /  MONITORING 
AGENCY  REPORT  NUMBER 


12a.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 

Approved  for  public  release 
distribution  unlimited 


12b.  DISTRIBUTION  CODE 


13.  ABSTRACT  (Maximum  200  Words) 

The  purpose  of  our  project  is  to  investigate  the  effects  of  soy  isoflavone 
supplementation  on  biomarkers  of  growth  and  differentiation  on  the  breast  tissues  of  women 
with  breast  cancer  scheduled  for  mastectomy  or  lumpectomy.  Seventy- two  women  will  be 
randomly  assigned  to  receive  placebo  or  soy  isoflavone  tablets  for  three  weeks  prior  to 
surgery.  Blood  samples  before  and  after  supplementation  will  be  collected  to  measure  serum 
isoflavones  and  other  micronutrients.  Tissue  samples  from  benign  and  malignant  areas  of 
the  surgical  specimens  will  be  analyzed  by  Western  blotting,  immunohistochemistry  and 
histopathology  in  both  groups  to  determine  the  effect  of  supplementation  on  biomarkers  of 
growth  (MIB-1,  EGFR,  cyclinDl,  CDK5 ,  CDK6 ) ,  differentiation  (Cx43,  E-cadherin)  and 
apoptosis  (bcl-2,  bax,  p21,  p53,  Rb) . 

During  the  first  year  of  the  project,  we  have  6  patients  entered  on  the  study.  There 
was  a  delay  in  starting  the  project  due  to  difficulty  hiring  of  study  personnel  and 
changes  of  personnel.  There  was  also  a  change  made  in  the  study  protocol  requiring 
approval  by  IRB.  Originally  we  had  proposed  using  soy  protein  isolate.  However,  we 
switched  from  soy  protein  isolate  to  isoflavone  tablets,  because  of  better  compliance 
expected  with  tablets.  Currently  no  data  are  available  for  reporting. 


14.  SUBJECT  TERMS 

Breast  Cancer,  Prevention,  Soy,  Isoflavones,  Genistein 


17.  SECURITY  CLASSIFICATION  18.  SECURITY  CLASSIFICATION  19.  SECURITY  CLASSIFICATION 
OF  REPORT  OF  THIS  PAGE  OF  ABSTRACT 

Unclassified  Unclassified  Unclassified 


NSN  7540-01-280-5500 


15.  NUMBER  OF  PAGES 

6 


16.  PRICE  CODE 


20.  LIMITATION  OF  ABSTRACT 

Unlimited 


Standard  Form  298  (Rev.  2-89) 

Prescribed  by  ANSI  Std.  Z39-18 
298-102 


2 


Omer  Kucuk,  M.D. 


FOREWORD 


Opinions,  interpretations,  conclusions  and  recommendations  are  those  of  the  author  and 
are  not  necessarily  endorsed  by  the  U.S.  Army. 


_ Where  copyrighted  material  is  quoted,  permission  has  been  obtained  to  use  such 

material. 

_ Where  material  from  documents  designated  for  limited  distribution  is  quoted, 

permission  has  been  obtained  to  use  the  material. 

_ Citations  of  commercial  organizations  and  trade  names  in  this  report  do  not 

constitute  an  official  Department  of  Army  endorsement  or  approval  of  the 
products  or  services  of  these  organizations. 

_  In  conducting  research  using  animals,  the  investigator(s)  adhered  to  the  "Guide  for 

the  Care  and  Use  of  Laboratory  Animals,"  prepared  by  the  Committee  on  Care 
and  use  of  Laboratory  Animals  of  the  Institute  of  Laboratory  Resources,  national 
Research  Council  (NIH  Publication  No.  86-23,  Revised  1985). 

_ For  the  protection  of  human  subjects,  the  investigator(s)  adhered  to  policies  of 

applicable  Federal  Law  45  CFR  46. 

_ In  conducting  research  utilizing  recombinant  DNA  technology,  the  investigator(s) 

adhered  to  current  guidelines  promulgated  by  the  National  Institutes  of  Health. 

_  In  the  conduct  of  research  utilizing  recombinant  DNA,  the  investigator(s)  adhered 

to  the  NIH  Guidelines  for  Research  Involving  Recombinant  DNA  Molecules. 

_  In  the  conduct  of  research  involving  hazardous  organisms,  the  investigator(s) 

adhered  to  the  CDC-NIH  Guide  for  Biosafety  in  Microbiological  and  Biomedical 
Laboratories. 
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INTRODUCTION 


Omer  Kucuk,  M.D. 
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Epidemiological  studies  have  shown  an  inverse  association  between  dietary  intake  of  fruits  and 
vegetables  and  carcinoma  of  the  breast.  One  group  of  major  micronutrients  in  vegetables  and 
fruits  which  have  been  postulated  to  prevent  breast  cancer  are  soy  isoflavones.  The  mechanism 
by  which  isoflavones  may  prevent  breast  cancer  is  not  known.  Based  on  our  preliminary  studies, 
we  hypothesize  that  isoflavones  inhibit  cell  proliferation,  upregulate  the  expression  of  gap 
junctional  protein  connexin  43  (cx43)  and  alter  the  expression  of  cell  cycle  regulatory  proteins. 
Our  studies  will  investigate  the  in  vivo  effects  of  isoflavones  on  human  breast  tissues  obtained 
from  lumpectomy/mastectomy  specimens.  We  will  investigate  the  effect  of  increased  tissue 
concentration  of  isoflavones  for  a  period  of  three  weeks  on  breast  cell  proliferation, 
differentiation  and  cell  cycle  regulatory  proteins.  Sixty-four  patients  with  ductal  carcinoma  in 
situ  (DCIS)  or  invasive  breast  cancer  scheduled  to  have  surgery  will  be  randomly  assigned  to 
supplement  their  diet  with  100  mg  soy  isoflavone  or  placebo  daily  for  three  weeks.  Plasma 
isoflavone  levels  will  be  measured  at  baseline  and  after  three  weeks  in  both  groups.  Tissue 
isoflavone  levels  will  be  measured  on  samples  from  surgical  specimens  in  benign  and  malignant 
areas  of  the  epithelia  in  both  groups.  Biomarker  studies  will  be  done  on  surgical  specimens  by 
immunohistochemistry  and  Western  blot  analysis.  Comparisons  will  be  made  between  areas  of 
comparable  microscopic  characteristics  [malignant,  DCIS,  lobular  carcinoma  in  situ  (LCIS), 
dysplasia,  hyperplasia  and  benign]  on  breast  tissues  of  patients  from  intervention  and  control 
groups.  These  studies  will  enable  us  to  determine  if  a  short  duration  of  exposure  to  increased 
tissue  levels  of  isoflavones  will  modulate  biomarkers  of  cell  differentiation  (cx43),  adhesion  (E- 
cadherin),  proliferation  (MIB-1),  and  cell  growth  and  apoptosis  (bcl-2,  bax,  p53,  p21,Rb,  EGF-R, 
cyclin  Dl,  CDK5,  CDK6)  in  benign,  pre-malignant  and  malignant  areas  of  breast  epithelial 
tissues.  In  addition,  baseline  biopsy  samples  are  available  in  all  patients,  and  a  limited  number  of 
the  marker  studies  (prioritized  in  the  order  cx43,  bcl-2,  p21,  CDK5)  will  be  performed  on  pre¬ 
intervention  biopsy  samples  of  patients  in  the  intervention  group,  giving  us  an  opportunity  to 
compare  pre-  and  post-intervention  marker  levels  in  the  same 
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During  the  first  year  of  the  study,  6  subjects  were  enrolled.  The  low  accrual  rate  was  due  to  the 
delay  in  getting  the  study  started  because  of  difficulty  in  hiring  study  personnel  and  change  of 
study  personnel.  An  additional  delay  in  starting  the  study  was  due  to  changes  made  in  the  study 
design  by  introducing  isoflavone  and  placebo  tablets  and  making  patients  with  invasive  cancer 
eligible.  The  study  intervention  was  changed  from  soy  protein  isolate  to  soy  isoflavone  tablet,  in 
order  to  make  the  study  intervention  easier  to  take  and  to  improve  the  compliance  with  the  study 
intervention.  The  change  also  improved  the  study  design  by  introducing  a  placebo  arm  instead  of 
a  no  intervention  arm.  The  study  design  is  now  better  both  scientifically  and  practically,  because 
it  is  easier  for  the  patients  to  accept  a  placebo  controlled  study  compared  to  one  with  no 
intervention  arm.  However,  these  necessary  changes  resulted  in  additional  delays  in  starting  the 
study  because  of  resubmissions  to  the  IRB. 

The  study  is  currently  accruing  at  a  rate  of  two  patients  per  month,  which  is  sufficient  to 
complete  the  study  on  time  in  accordance  with  the  objectives  stated  in  the  grant  application.  In 
our  proposal  the  predicted  accrual  rate  was  1 .6  subjects  per  month. 

No  data  are  available  at  the  time  of  this  report,  as  tissue  samples  from  at  least  6  more  subjects 
will  be  collected  before  performing  the  tissue  marker  studies.  The  blood  and  tissue  samples  will 
be  analyzed  in  batches  of  10-20  to  increase  efficiency  and  to  keep  the  study  costs  within 
budgetary  guidelines. 
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